Over-resuscitation is deleterious in many critically ill conditions, including major burns. For more than 15 years, several strategies to reduce fluid administration in burns during the initial resuscitation phase have been proposed, but no single or simple parameter has shown superiority. Fluid administration guided by invasive hemodynamic parameters usually resulted in over-resuscitation. As reported in the previous issue of Critical Care, Sánchez-Sánchez and colleagues analyzed the performance of a 'permissive hypovolemia' protocol guided by invasive hemodynamic parameters (PiCCO, Pulsion Medical Systems, Munich, Germany) and vital signs in a prospective cohort over a 3-year period. The authors' results confirm that resuscitation can be achieved with below-normal levels of preload but at the price of a fluid administration greater than predicted by the Parkland formula (2 to 4 mL/kg per% burn). The classic approach based on an adapted Parkland equation may still be the simplest until further studies identify the optimal bundle of resuscitation goals.
The recently published paper by Sanchez-Sanchez and colleagues [1] is a very interesting and well documented study showing how challenging it is to prevent fluid creep during early resuscitation after major burn trauma. The aim of resuscitation is to restore adequate organ and tissue oxygenation. Under-and over-resuscitation have been associated with complications and poor outcome not only in patients with burns [2] but in other critically ill patients [3] . Volume creep in major burns contributes to worsening of burn edema, conversion of superficial to deep burns, and compartment syndromes. Although the use of vital signsheart rate and mean arterial pressure (MAP)and urine output may lead to under-resuscitation in burned patients who are critically ill [4] , several teams have attempted to optimize fluid resuscitation after major burns [5] [6] [7] . Basing fluid delivery on invasive hemodynamic monitoring has repeatedly been shown to cause overresuscitation [8] . Some years ago, Arlati and colleagues [9] introduced the concept of permissive hypovolemia. They showed that fluid administration guided by a hemodynamics-oriented approach throughout the first 24-hour period limited to a urine output of 0.5 to 1 mL/kg per hour and a cardiac index of at least 2.2 L/minute per m 2 was safe and resulted in less organ dysfunction [9] . This year, Sánchez-Sánchez and colleagues [1] present interesting results of a 3-year prospective cohort study of 132 consecutive critically ill patients (age of 48 ± 18 years) with a burned body surface (total body surface area, or TBSA) of 35 ± 22%.
The resuscitation algorithm was guided by blood pressure (MAP of more than 65 mm Hg), urinary output (0.5 to 1 mL/kg), transpulmonary thermodilution, and lactate levels: the crude 4 mL/kg per TBSA formula was used as a starting value at the beginning of the resuscitation but was constantly adjusted to achieve (a) a cardiac index of more than 2.5 L/minute per m 2 , (b) an intrathoracic blood volume index (ITBVI) of more than 600 mL/m 2 , and (c) normalization of lactate levels by 32 hours. The mean fluid rate required to achieve the protocol targets in the first 8 hours was 4.05 mL/kg per TBSA burned, increasing during the next 16 hours. The authors conclude that the initial burn trauma-induced hypovolemia is not optimally reflected by MAP and hourly urine output but can be detected by transpulmonary thermodilution during the early resuscitation phase. The authors consider that, thanks to their protocol, unnecessary fluid overload was prevented.
However, there are some concerns with the results presented by Sánchez-Sánchez and colleagues [1] and doubts about the achievement of what they presented as 'dry resuscitation' , especially when strong endpoints such as intra-abdominal pressure and Sepsis-related Organ Failure Assessment (SOFA) are considered. First, given a mean TBSA of 35%, the mortality rate is elevated (23%). Second, 12% of patients have an abdominal compartment syndrome (intra-abdominal pressure of more than 20 mm Hg), of whom 50% die. Third, acute renal failure occurred in 31.1% of patients and 11.4% finally required renal replacement therapy. Fourth, the length of mechanical ventilation is high (21.5 days), and 24.2% of patients developed acute respiratory distress syndrome, despite a very low prevalence (9.1%) of proven inhalation. The persistence of relatively high SOFA scores on days 5 and 7 differs from the fast organ failure decay observed by Arlati and colleagues [9] with a stricter hypovolemia protocol. Finally, early progressive enteral nutrition (EN)that is, started within 12 hours of injuryhas been shown to improve outcome after major burns and should be integrated in any resuscitation protocol since it enhances gut perfusion in both animals and humans, reduces both pyloric dysfunction [10] and gut edema [11] , and hence improves gut function: further early EN is associated with a significant reduction of the requirement for parenteral nutrition (PN). In the Spanish cohort, EN was introduced only 'whenever possible' , forcing the use of PN in 61.3% of patients, which is unusual and is likely to reflect gut dysfunction.
Despite showing the willingness to reduce fluid delivery, the above events might still reflect over-resuscitation. Indeed, the ITBVI-driven resuscitation protocol results in a fluid delivery above the Parkland-determined target, which by no means can be qualified as a 'hypovolemic' target. Remember that the Advanced Trauma Life Support (ATLS) guidelines now recommend considering the low range of 2 to 4 mL/kg per% TBSA of the Parkland formula for calculation of the first 24 hours' fluid administration [12] ! Furthermore, the resuscitation algorithm does mention the use of inotropes and vasopressors, but only after attempting changes in fluid load. This may be the missing link to explain higher-than-expected fluid administration. Unfortunately, the results do not give details on the use of the latter or track the gain of weight.
In conclusion, though not achieving the degree of overresuscitation described by Holm and colleagues [8] , the strategy by Sánchez-Sánchez and colleagues [1] still suffers from some degree of fluid overload and did not achieve the expected reduction of organ failures (pulmonary, renal, and digestive). Some degree of hypovolemia during the first 24 hours after burn does not require complete correction when occurring under close supervision. The ATLS proposed guidance by the low range of the Parkland formula remains a good alternative to an invasive hemodynamic target to guide initial resuscitation after major burns.
Abbreviations ATLS: Advanced Trauma Life Support; EN: Enteral nutrition; ITBVI: Intrathoracic blood volume index; MAP: Mean arterial pressure; PN: Parenteral nutrition; SOFA: Sepsis-related Organ Failure Assessment; TBSA: Total body surface area.
